

CLAIMS 

1 . A clutch release bfearing assembly adapted to engage a spring plate of 
a clutch assembly of a motor venicle manual transmission to either push or pull the 
spring plate to release the clutch\of the manual transmission, said clutch release 
assembly comprising: 

a bearing carrier defining a central axis; 

a bearing assembly supported on said bearing carrier, said bearing assembly 
including a stationary race, a rotataaJe race and a plurality of anti-friction elements 
disposed between said stationary race and said rotatable race adapted to support 
said rotatable race and to allow rotaqonal movement of said rotatable race with 
respect to said stationary race; and 

an aligning ring including a radial &uter diameter and a front face mounted to 
said rotatable race, said aligning ring adaj^ted for engagement with the spring plate 
of the clutch assembly; 

said front face of said aligning ring delBning a plane that is normal to the axis 
of said bearing carrier, said aligning ring anmsaid bearing being adapted to allow 
limited angular displacement of said front fac^away from normal relative to said 
central axis of said bearing carrier. 

2. The clutch release bearinq assembly of claim 1 wherein said bearing 
assembly has an inner diameter and/^iolbe^ng carrier has an outer diameter, said 
inner diameter and said outer dianpeter bQino/S^ed such that there is a clearance fit 
between said bearing assembly and bearmg carrier to allow limited radial 
shifting of said bearing assembly wUh resoect to said central axis of said bearing 
carrier. V \ 



22 





^^1 



3. The clutch release bearing assembly of claim 1 wherein said aligning 
ring is mounted to said bearing assembly and adapted to allow limited radial 



displacement of said aligning ring rel 
4. The clutch release be 
support hub mounted to said rotatab 
central bore adapted to be supported 
an inner diameter and said bearing 



ive to said central axis of said bearing carrier, 
ring assembly of claim 3 further including a 
e race, wherein said aligning ring includes a 
on said support hub, said aligning ring having 



carrier having an outer diameter, said inner 
diameter and said outer diameter b^ing sized such that there is a clearance fit 
between said aligning ring and said support hub to allow limited radial shifting of said 
aligning ring with respect to said cenjp€ faxte^f said bearing carrier. 

5. The clutch releasee bearing assembly of claim 1 including an 



elastomeric device disposed between 
support said aligning ring and to allow 



said aligrang ring and said bearing carrier to 
imited angrafar displacement of said front face 
of said aligning ring away frjpm normnl^p^tive to^aid central axis of said bearing 
carrier. 

6. The clutch rele^e bebring assembly of claim 5 wherein said 
elastomeric device is a solid o-rihg dsposed between said aligning ring and said 
rotatable race. 

7. The clutch release bearing assembly of claim 6 wherein said o-ring is 
made from Nitrile. 

8. The clutch release bearindi assembly of claim 1 wherein said bearing 
carrier includes a first end and a secohd end, a first snap ring groove extending 
radially about said outer diameter adjacent said first end, a first snap ring disposed 



within said first snap ring groove, a \^ 



asher attached to said second end and a 



support sleeve extending over said be^iring carrier adjacent said washer, wherein 
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said stationary race is disposed betwesen said support sleeve and said first snap ring 
and thereby held in a fixed axial position. 

9. The clutch release bearihg assembly of claim 8 wherein said first snap 
ring is a spring washer having a plunility of layers of a helically wound serpentine 
strip of resilient material. 

10. The clutch release beari ig assembly of claim 1 including a hydraulic 
chamber having a fluid disposed there n located between said aligning ring and said 
bearing carrier to support said aligning ring and to allow limited angular displacement 
of said front face of said aligning ring^irtvay froTh^normal relative to said central axis 
of said bearing 

11. The clutch release bearing assenr^bly of claim 10 wherein said 

o-rings dis^p^^ between said aligning ring 

r. thereby forming a cavity 
ning ring, an c^ter surface of said support 



oth 



>; ^nd a/f(uid 



disposed within said cavity. 



The clutch releas^ bearinb assembly of claim 11 wherein said aligning 



hydraulic chamber comprises a pair o 
and said rotatable race at J a distanc4 from 
defined by an interior surfaqe of said 
ring and said pair of o-rings 
12. 

ring includes a plurality of orific^ extending therethrough to allow access to said 
cavity to inject or remove said fluid, eaih of said orifices further including a plug to 
seal said orifices 

13. The clutch release bearing assembly of claim 10 wherein said hydraulic 
chamber is a fluid filled bladder disposed between said aligning ring and said 
rotatable race 

14. The clutch release bearing assembly of claim 1 wherein said rotatable 
race has a spherical face and said aligning ring has a spherical face, said spherical 
face of said rotatable race engaging said spherical face of said aligning ring to allow 
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15. The clutch release t ear 
race includes an oil groove ex 



limited angular displacement of the ffont face away from normal relative to the axis of 
said bearing. 

sembly of claim 14 wherein said rotatable 
[dint ra(iially about said rotatable race to retain a 
lubricant that reduces the friction between said rotatable race and said aligning ring. 

16. The clutch reltease bearing assembly of claim 14 wherein said rotatable 
ce includes a groove extending radially about said rotatable race adapted to 

receive an o-ring. 

17. The clutch releaseVjearing assembly of claim 14 including a plurality of 
anti-friction elements disposed between said rotatable race and said aligning ring. 

18. A clutch release bearing assembly adapted to engage a spring plate of 
a clutch assembly of a motor vehicle manu^ transmission to either push or pull the 
spring plate to release the clutch of the manual transmission, said clutch release 
assembly comprising: 

a bearing carrier with a central axis; 

a bearing assembly supported on said bearing carrier^ said bearing assembly 
including a stationary race, a rotatable rac/ anj( a plurality oKanti-friction elements 



disposed between said stationary race 
rotatable race and to allow rotational mov4ment of 
said stationary race; 

an aligning ring including a radial out 
said rotatable race, said aligning ring adapted 
a clutch assembly; 

said front face of said aligning ring defining a\plane that is normal to said 
central axis of said bearing carrier, said assembly including an elastomeric device 



rotatabl^rcljce to support said 
btatable kace with respect to 

[er and a front face mounted to 
gement with a spring plate of 
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disposed between said aligning rirlg and said bearing carrier to support said aligning 
ring and to allow linnited angular d splacement of said front face of said aligning ring 
away from normal relative to said dentral axis of said bearing carrier.. 

19. The clutch release bearing assembly of claim 18 wherein said bearing 
assembly has an inner diameter and said bearing carrier has an outer diameter, said 
inner diameter and said outer diarrjeter being sized such that there is a clearance fit 
between said bearing assembly end said bearing carrier to allow limited radial 
shifting of said bearing assembly [with respect to said central axis of said bearing 
carrier. 

20. The clutch release Jj^eailng assembly of claim 18 wherein said 
elastomeric device is a solbgro-rinb dispo^d between said aligning ring and said 
rotatable race. 

21 . The clutch felease bearing as^niblv of claim 20 wherein said o-ring is 



made from Nitrile. 

22. The clutch rel 
carrier includes a first end 
radially about said outer diamet> 



be 



!r a 



ig assembl^of claim 18 wherein said bearing 
lecond end, a first snap ring groove extending 
Ijacent said first end, a first snap ring disposed 



within said first snap ring groove, a washer attached to said second end and a 
support sleeve extending over said dtearing carrier adjacent said washer, wherein 
said stationary race is disposed between said support sleeve and said first snap ring 
and thereby held in a fixed axial position.^ 

23. The clutch release bearind assembly of claim 22 wherein said first 
snap ring is a spring washer having q plurality of layers of a helically wound 
serpentine strip of resilient material. 
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aligning ring relative to said central 
25, The clutch release b 
support hub nnounted to said rota 



diameter and said outer diameter 
between said aligning ring and said 



24. The clutch release bearing assembly of claim 18 wherein said aligning 
ring is mounted to said bearing assembly to allow limited radial displacement of said 

axis of said bearing carrier 
jaring assembly of claim 19 further including a 
able race, wherein said aligning ring includes a 
central bore adapted to be supported on said support hub, said aligning ring having 
an inner diameter and said bearipg carrier having an outer diameter, said inner 

being sized such that there is a clearance fit 
support hub to allow limited radial shifting of said 
aligning ring with respect to said/6efttral axis of said bearing carrier 

26. A clutch releas/ bearipg assernbly adapted to engage a spring plate of 
a clutch assembly of a mofor vehide manu^jAtransmission to either push or pull the 
spring plate to release th^ clutch iDf^^Ke manual transmission, said clutch release 
assembly comprising: 

a bearing carrier with a dentril axis; 

a bearing assembly supportep on said bearing carrier, said bearing assembly 

ble race and a plurality of anti-friction elements 
ace and said rotatable race to support said 
rotatable race and to allow rotational \novement of said rotatable race with respect to 
said stationary race; and 

an aligning ring including a radiil outer diameter and a front face mounted to 
said rotatable race, said aligning ring adapted for engagement with a spring plate of 
a clutch assembly; 

said front face of said aligning rfing defining a plane that is normal to said 
central axis of said bearing carrier, said assembly including a pair of o-rings 



including a stationary race, a rotats 
disposed between said stationary 
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disposed between said aligning hn j and said rotatable race at a distance from each 
other, thereby forming a hydraulic chamber defined by an interior surface of said 
aligning ring, an outer surface of said support ring and said pair of o-rings, and a fluid 
disposed within said hydraulic chanr ber to allow limited angular displacement of said 
front face of said aligning ring away from normal relative to said central axis of said 
bearing carrier. 

27. The clutch release baring assembly of claim 26 wherein said bearing 

saidoearing carrier has an outer diameter, said 



ster being^ 



mbly and said b< 



/ith 



feet 



ized such that there is a clearance fit 
ng carrier to allow limited radial 
said central axis of said bearing 



assembly has an inner diameter 
inner diameter and said outer/dia 
between said bearing ass 
shifting of said bearing assembly 
carrier 

28. The clutch rele^s^ bdaring assembly of claim 26 wherein said aligning 
ring includes a plurality of orifibes lextending therethrough to allow access to said 
hydraulic chamber to inject or repiove said fluid, each of said orifices further 
including a plug to seal said orifices 

29. The clutch release beaVing assembly of claim 26 wherein said bearing 
carrier includes a first end and a second end, a first snap ring groove extending 
radially about said outer diameter adjacent said first end, a first snap ring disposed 
within said first snap ring groove, a Washer attached to said second end and a 
support sleeve extending over said bepring carrier adjacent said washer, wherein 
said stationary race is disposed betweei^ said support sleeve and said first snap ring 
and thereby held in a fixed axial position. 
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30. The clutch release b 



) taring assembly of claim 29 wherein said first 
snap ring is a spring washer having a plurality of layers of a helically wound 
serpentine strip of resilient material] 

31. The clutch release bearing assembly of claim 26 wherein said aligning 
ring is mounted to said bearing assembly to allow limited radial displacement of said 
aligning ring relative to said central stcis of said bearing carrier. 

32. The clutch release bearing assembly of claim 31 further including a 
support hub mounted to said rotataple-faQe. wherein said aligning ring includes a 
central bore adapted to be supjrorteq on said'teupport hub. said aligning ring having 
an inner diameter and said/" bearing) carrier haying an outer diameter, said inner 
diameter and said outer aiameter bfeing sizefkijuch that there is a clearance fit 
between said aligning ring An6 said silpoerti hub to Jjllow limited radial shifting of said 
aligning ring with respect to apid cejmii\ axis of said Qearing carrier. 

33. A clutch release faring ^ssembly adapted to engage a spring plate of 
a clutch assembly of a motor veP\icle njanual transmission to either push or pull the 
spring plate to release the clutch of trte manual transmission, said clutch release 
assembly comprising: 

a bearing carrier with a central axis 

a bearing assembly supported on sJaid bearing carrier, said bearing assembly 
including a stationary race, a rotatable racey and a plurality of anti-friction elements 
disposed between said stationary race ana said rotatable race to support said 
rotatable race and to allow rotational movemenf of said rotatable race with respect to 
said stationary race; and 
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central axis of said bearing carrier 
disposed between said aligning rinra 



\ 

an aligning ring including a rsdial outer diameter and a front face mounted to 
said rotatable race, said aligning rinp adapted for engagement with a spring plate of 
a clutch assembly; 

said front face of said aligning ring defining a plane that is normal to said 

r, said assembly including a fluid filled bladder 
and said rotatable race to allow limited angular 
displacement of said front face of ^aid aligning ring away from normal relative to said 
central axis of said bearing carrier. 

34. The clutch release bearing assembly of claim 33 wherein said bearing 
assembly has an inner diameter ajy-eeid bearing carrier has an outer diameter, said 
inner diameter and said outei^ianrieter beihg^zed such that there is a clearance fit 
between said bearing assembly ^nd s^ \>earing carrier to allow limited radial 
shifting of said bearing assembly respedt to said central axis of said bearing 
carrier. 

35. The clutch rel^se beaHng assembly of claim 33 wherein said bearing 
carrier includes a first end aiNd a second end, a first snap ring groove extending 
radially about said outer diamet^ adjbcent said first end, a first snap ring disposed 
within said first snap ring groove, a washer attached to said second end and a 
support sleeve extending over said bearing carrier adjacent said washer, wherein 
said stationary race is disposed between\said support sleeve and said first snap ring 
and thereby held in a fixed axial position. 

36. The clutch release bearing Assembly of claim 35 wherein said first 
snap ring is a spring washer having a plurality of layers of a helically wound 
serpentine strip of resilient material. 
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37. The clutch release beamng assembly of claim 33 wherein said aligning 
ring is mounted to said bearing assembly to allow limited radial displacement of said 
aligning ring relative to said central ads of said bearing carrier. 

ig assembly of claim 37 further including a 
itatajble tece. wherein said aligning ring includes a 
central bore adapted to be supf)orteJ on d|aid support hub, said aligning ring having 



38. The clutch release 
support hub mounted to said r 



an inner diameter and said beari 
diameter and said outer diameter 
between said aligning ring and sard s 



carrier having an outer diameter, said inner 
3eing sized such that there is a clearance fit 
upport hub to allow limited radial shifting of said 




aligning ring with respect to said central axis of said bearing carrier. 

39. A clutch release bearing assembly adapted to engage a spring plate of 
a clutch assembly of a motor vehicle manual transmission to either push or pull the 
spring plate to release the clutch bf the manual transmission, said clutch release 
assembly comprising: 

a bearing carrier with a central ^xis; 
a bearing assembly supported on said bearing carrier, said bearing assembly 
including a stationary race, a rotatable race and a plurality of anti-friction elements 
disposed between said stationary race end said rotatable race to support said 
rotatable race and to allow rotational movern^nt of said rotatable race with respect to 
said stationary race; 

an aligning ring including a radial outer ^iameter and a front face mounted to 
said rotatable race, said aligning ring adapted foV engagement with a spring plate of 
a clutch assembly; 

said bearing assembly having an inner diameter and said bearing carrier 
having an outer diameter, said inner diameter andVaid outer diameter being sized 
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such that there is a clearance fit beb^een said bearing assembly and said bearing 
carrier to allow limited radial shifting ^f said bearing assembly with respect to said 
bearing carrier; 

said front face of said alignind ring defining a plane that is normal to said 
central axis of said bearing carrier, said rotatable race having a spherical face and 
said aligning ring having a spherical face, said spherical face of said rotatable race 
engaging said spherical face of sain aligning ring to allow limited angular 
displacement of the front face away from\ normal relative to said central axis of said 
bearing carrier. 

40. The clutch release bearing assembly of claim 39 wherein said bearing 
assembly has an inner diameter and said bearing carrier has an outer diameter, said 
inner diameter and said outer diani^^j^i^ng sized such that there is a clearance fit 

bearing carrier to allow limited radial 
shifting of said bearing assembly witfj respect to said central axis of said bearing 
carrier. 

41 . The clutch release be^i?ha assembly of claim 39 wherein said rotatable 
race includes a groove extendinii kKfially about said rotatable race to retain a 
lubricant that reduces the friction beWd^n said rotatable race and said aligning ring. 

42. The clutch release bearir g assembly of claim 39 wherein said rotatable 
race includes a groove extending radially about said rotatable race adapted to 



between said bearing assembly anc^ 



receive an o-ring. 

43. The clutch release bearirig assembly of claim 39 wherein said bearing 
carrier includes a first end and a sedond end, a first snap ring groove extending 
radially about said outer diameter adjacent said first end. a first snap ring disposed 
within said first snap ring groove, a \Vasher attached to said second end and a 
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^\ support sleeve extending over said bearing carrier adjacent said washer, wherein 
said stationary race is disposed between said support sleeve and said first snap ring 
and thereby held in a fixed axial qosition. 

44. The clutch release! bearing assembly of claim 43 wherein said first 
snap ring is a spring washer /having a plurality of layers of a helically wound 
serpentine strip of resilient matepal. 

45. A clutch release bearirtg assembly adapted to engage a spring plate of 
a clutch assembly of a motor vehiclij manual transmission to either push or pull the 



spring plate to release the clutch of 

assembly comprising: 

a bearing carrier with a centra 
a bearing assembly supporte 



the manual transmission, said clutch release 



axis; 



on said bearing carrier, said bearing assembly 
including a stationary race, a rotatadie race and a plurality of anti-friction elements 
disposed between said stationar/race ahd said rotatable race to support said 
rotatable race and to allow rotational rpovemen| of said rotatable race with respect to 
said stationary race; 

an aligning ring including^e ra«lt$l outer diaf^ieter and a front face mounted to 
said rotatable race, said front face^of sa\d aligning ring defining a plane that is normal 
to said central axis of said bearing cafri^. said aligning ring adapted for engagement 
with a spring plate of a clutch assembly; 

a plastic piston disposed between isaid bearing and said bearing carrier and 
supporting said bearing, said bearing carijier including an annular channel, and said 
plastic piston including an annular ridge disposed within said annular channel; and 



a ring of elastomeric material disp 



ised within said annular channel between 



said plastic piston and said bearing carrier for supporting said plastic piston and to 
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allow limited angular displacement of said front face of said aligning ring away from 



normal relative to said central axis of said 
46. The clutch release bearing 



bearing carrier. 

assembly of claim 45 wherein said bearing 



inner diameter and said outer diameter 



assembly has an inner diameter and said plastic piston has an outer diameter, said 



sing sized such that there is a clearance fit 



between said bearing assembly and said plastic piston to allow limited radial shifting 
of said bearing assembly with respect to/said central axis of said bearing carrier. 

47. The clutch release bearing assembly of claim 45 wherein said annular 
ridge of said piston is operatively connj^dfed to^aid ring of elastomeric material to 
prevent said annular ridge from /nd^lng radiaf[y with respect to said ring of 
elastomeric material, thereby m§nntair|ing radial iJ^ositioning of said annular ridge 
within said annular channel. 

48. A clutch release b^aring^ssembly adabted to engage a spring plate of 

licle manual transmission to either push or pull the 



a clutch assembly of a motor ve 



cm of 



spring plate to release the clutcf^of tjie manual transmission, said clutch release 
assembly comprising: 

a bearing carrier with a central ay{\s\ 
a bearing assembly supported ori said bearing carrier, said bearing assembly 
including a stationary race, a rotatable fface and a plurality of anti-friction elements 
disposed between said stationary raceXand said rotatable race to support said 
rotatable race and to allow rotational moveSpnent of said rotatable race with respect to 
said stationary race; 



an aligning ring including a radial oui 



said rotatable race, said front face of said all gning ring defining a plane that is normal 



\r diameter and a front face mounted to 
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to said central axis of said bearing carrier, said aligning ring adapted for engagement 
with a spring plate of a clutch assen biy; 

a plastic piston disposed benveen said bearing and said bearing carrier and 
supporting said bearing, said bearin 3 carrier including an annular channel, and said 
plastic piston including an annular ricge disposed within said annular channel; and 

a seal mounted onto said a mular ridge and engaging inner walls of said 
annular channel to form a cavity, ajlda fluid being disposed within said cavity to 
support said plastic piston ancKio allow limited angular displacement of said front 
face of said aligning ring glWay fron|i norma\ rejjative to said central axis of said 
bearing carrier. 

ase beapk^g assembly of claim 48 wherein said bearing 
assembly has an inner diameter^nd spid plastic piston has an outer diameter, said 
inner diameter and said outer dfiameterl being sized such that there is a clearance fit 
between said bearing assembly amsl^saia plastic piston to allow limited radial shifting 
of said bearing assembly with respect to Bald central axis of said bearing carrier. 

50. The clutch release bearing ^assembly of claim 48 wherein said annular 
ridge of said piston is operatively connected to said seal to prevent said annular 
ridge from moving radially with respect 10 said seal, thereby maintaining radial 
positioning of said annular ridge within said annular channel. 



49. The clutch rel 
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